
of recovery it receded slowly. Of pareses, that of the
facial nerve was most common, and proved an import¬
ant and reliable symptom. It was present in about 85
per cent, of the cases. It was almost again as frequent
on the right as on the left. As a rule it was associated
with hypoglossal paresis. Deafness was not observed
during the attack, but it or deaf-mutism was a sequel in
several cases. Occasionally paresis of the upper and
lower extremities was observed, as well as of the bladder
and rectum. Hyperesthesia of sensory nerves, especi¬
ally of the ulnar, was often present.

Pneumonia was present in only one case; nor was

pneumonia present in the community. Intestinal ca¬

tarrh was present with varied symptoms. Acute rhin¬
itis was observed almost unexceptionally in the pro¬
dromal period, and in some cases the micrococcus intra-
cellularis was demonstrated in the nasal secretion, both
microscopically and in culture. It was found also in
the nasal secretion of healthy persons about the sick.
Bronchitis was present only in the latter stages, the mi¬
crococcus intracellularis being found in one case and
the diplococcus pneumonias in one; in the latter, how¬
ever, the meningococcus was found in the meningeal
exúdate.

Among the sequela? were pallor, a greenish-yellow
color of the skin and emaciation. Occasional headache,
as well as weakness and rheumatic pains in the extrem¬
ities were frequently complained of. Impairment of
hearing was common, and deafness resulted in three
cases. Chronic hydrocephalus occurred in two cases

and terminated fatally in the course of two or three
months.

The treatment was purely symptomatic. The local
application of cold to the head and the neck was at¬
tended with little benefit. Moist heat by means of
affusions yielded scarcely ' transitory relief. Leeches
often afforded temporary amelioration. Nervines and
antipyretics—antipyrin, antefebrin, phenacetin, bro-
mids, chloral hydrate—were wholly without effect. So¬
dium salicylate in large doses seemed to influence the
attack favorably, but it often disappointed. Morphin
injected subcutaneous!y proved superior to every other
remedy, the dose being slowly and progressively in¬
creased. One patient was treated with this drug for
three months without symptoms of intoxication and
with eventual recovery.

ETIOLOGY OF MALIGNANT TUMORS.

The recent demonstration before the New York Acad-
emy of Medicine (The Journal, Feb. 24, p. 505), of the
results of the year's work in the investigation of the
etiology of cancer at the New York State Cancer Labor-
atory in Buffalo, introduces the very latest phase\p=m-\what
may be called an American phase\p=m-\of this very interest-
ing subject. The results of the studies of the laboratory
seem to point to the conclusion that a yeast is the micro-
organism whose growth in the tissues somehow sets up
sufficient irritation to cause the irresponsible overgrowth

of cells that we know as a malignant tumor. This yeast
is, at least as far as our present knowledge goes, the or-

dinary saccharomyces, so familiarly known because of its
spontaneous development in sugar solutions whenever
they are exposed to the air. Its seeds exist in the atmos-
phere the world over.
It is somewhat of a shock to the ordinary medical

mind to be told that simple yeast is the pathogenic agent
that is responsible for the most terrible affection to
which human beings are liable. It is a matter of greater
surprise to think that if yeast is really the cause of cancer
that fact should have remained hidden for so long, de¬
spite all the investigation that has been devoted to this
subject. It is only about seven years since it was first
definitely known that yeasts—the blastomycetes of the
botanist—could be pathogenic for human beings and
animals. Busse discovered that certain tubercular, i. e.,
nodular, skin affections were due to a blastomycès. The
organism, when inoculated into animals, produced tu¬
mors locally, and these sometimes gave rise to métastases.
Some years afterward Boneali, at Borne, thought that
he found a yeast in etiologic connection with internal
cancer. He communicated his discovery to Sanfelice,
who took up the investigation of the subject seriously.
The latter soon believed himself in a position to an¬
nounce definitely that blastomycetes were the cause of
malignant tumors. The opinion seemed too improbable
to the medical world and received little attention. Busse,
the original medical blastomycetologist, who had re¬

ported the occurrence of blastomycetes in connection
with sarcoma, became a strenuous opponent of the idea
that yeast cells could ever cause a malignant tumor.
They did sometimes give rise to tumors in animals, and
these tumors sometimes gave métastases, the primary
and secondary growths finally causing death, but the
neoplasms in these cases were really composed of yeast
cells and not of the tissue cells of the animal.

Thus the question remained until some recent observa¬
tions by Sanfelice connected his work with the results of
some cancer investigations in Great Britain. A good
while ago Bussell announced the almost constant pres¬
ence, in cancer, of certain bodies which took the ordinary
fuchsin stain very well. These so-called fuchsin bodies
he considered to be connected causally with the malig¬
nant tumors. Fuchsin stains so many other parts of the
tissues besides the supposed parasites, however, that
Russell's claims were not substantiated by other obser¬
vers. Plimmer detailed, in the cancer number of the
Practitioner, the results of his observations on 1200
cases of that affection. In over 90 per cent, of the cases
he found appearances that seemed to him to indicate the
presence of a parasite. Sanfelice's most recent investi¬
gations connect his blastomycetes with appearances in
cancer tissue that resemble the bodies described by Bus-
sell and Plimmer.

Here is where the latest American work comes in.
Using a modification of Sanfelice's technique, they have
been able, at Buffalo, to note appearances after the inocu-
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lation of animals which very forcibly recall Bussell's
descriptions, and are evidently kindred to those of Plim¬
mer. In one case at Buffalo, after finding these bodies
in an intraperitoneal cancer, they have been able, by
means of an injection of some of the cancerous material,
to produce a true adenocarcinoma of the breast in an
animal. Other inoculations have not been so successful,
and only atypical tumors have resulted.

The results obtained so far are, even considering their
paucity, extremely interesting. Let us hope that the
American inventive spirit, so successfully applied to
everything it undertakes, is at least about to invade the
large and inviting field of medical discovery in cancer

etiology. Meantime it must not be forgotten that Busse,
who first demonstrated the pathogeneity of yeasts for
man scouts the idea of their connection with malignant
tumors, and has written extensively to show that the ap¬
pearances described in the epithelial elements of cancer

can not be due to blastomycetes, but are probably degen¬
eration products. Visitors to Borne, who have seen Bus-
sell's specimens, have not been as a rule impressed with
the claims in that regard, presented by the father of the
idea that blastomycetes are the etiologic factor in cancer.

We are still far from a definite solution of the great
problem of pathology. Professional opinion must await
further proof before there can be any enthusiastic recep¬
tion for the yeast theory of cancer.

MICRO-ORGANISMS IN TUMORS.

The unsolved etiology of tumors is the subject of con-

tinued investigation in many different laboratories. In
a recent article Podwyssotski1 refers to the apparent
hopelessness of demonstrating satisfactorily the parasitic
nature of many cellular inclusions in human and animal
tumors. He reports some experimental injections into
various animals with pieces of parasitic, tumor-like
growths upon cabbage and similar plants. The name

of the parasite in question is plasmodiophora brassic\l=ae\
Woron, and it belongs to the myxomycetes. The re-

sulting growths in the animals experimented on were

of mesodermal origin and resembled, in the progressive
stage, large round-celled sarcomas; the growths devel-
oped especially in the perivascular spaces, and were

formed largely by proliferation of the fixed cells.
Spores of the parasite just mentioned were found united
in smaller or larger plasmodial masses within the new

cells; in many cases the cells were so distended that
they ruptured and underwent disintegration. Giant
cells also formed around free groups of spores. On ac-

count of the presence of mitosis in many of the cells
containing spores, it is claimed that the parasite induces
nuclear proliferation. Intracellular spores appear to
deposit small fat globules in the cells, which then as¬

sume a characteristic, vacuolated appearance, the fat
globules being arranged around vacuoles that represent
spores. Podwyssotsi found similar vacuolated and fat-
beladen cells in a malignant sarcoma of the abdominal

cavity and various organs of a child. Small round
bodies were found in the vacuoles. Based on the facts
mentioned, he would conclude that large cells in sar¬

coma and other malignant tumors are phagocytic cells.
Now it is quite clear that the results, obtained by

Podwyssotski in his experiments have but an exceeding¬
ly limited applicability to the question of etiology of
true tumors; the growths that he produced in animals
were evanescent and presented none of the specific
characteristics, clinical or anatomic, of real tumors. It
is indeed surprising to find investigator after investi¬
gator produce inflammatory growths with various or¬

ganisms experimentally injected, and then apply the
results thus obtained to the explanation of carcinoma
and sarcoma. Interesting as experiments of this kind
are, they manifestly, for the present, at least, have no
further bearing than on the pathogenic action of the
organisms used.
Nils Sjöbring, who was one of the early advocates of

the coccidian nature of the apparently parasitic cell in¬
clusions in malignant tumors, now gives the results of
his more recent studies.2 Experimental implantation
of human carcinoma in dogs gave no conclusive evi¬
dence as to its nature. The appearance of large num¬

bers of safranophile, intracellular bodies in the connec¬
tive-tissue cells of the capsule that formed around the
masses seemed interesting. Sjöbring's culture experi¬
ments gave better results. He used a medium of pep¬
tone-gelatin and ascitic fluid to which was added 1.5
per cent, of a concentrated watery solution of potash
soap made with human fat. The tubes were inoculated
with small pieces from intact, non-degenerated tumors,
and placed at 37 C. for a week or longer. Cultures
from thirty tumors of different kinds—carcinoma, sar¬

coma, ovarian cystoma, goiter, uterine myoma—gave
mostly positive results; those from carcinoma of the
skin were often sterile. Different morphologic forms
appeared, but only one kind of organism, from each
tumor. The organisms are described as exceedingly
variable in form and so delicate as to render fixation by
any known method impossible, and examination of
hanging drops the only feasible plan. The organisms
are thought to belong to the rhizopoda, but no attempt
is made to determine species. They occurred in the cul¬
tures in three principal forms with numerous transi¬
tional appearances: ameboid forms, more typical rhizo-
podal forms, and involution forms. Subcultures do not
seem to have been made. Some cultural forms corre¬

spond fairly well with the cell inclusions so often de¬
scribed in the microscopic sections, the involutional
forms—or possibly lasting forms—much resembling
BusselFs fuchsin bodies.
An essential part of Sjöbring's work is the produc¬

tion of apparently genuine tumors by the inoculation
of white mice with organisms in culture. The number
of experiments—8—is small; of these four were "suc¬
cessful." 1. Subcutaneous injection of a fourteen-days-

1 Cbl. f. Bakt., 1900, xxvii, 98. 2 Cbl. f. Bakt., xxvii, 129.
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